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REMARKS 

Obviousness Rejections 

On page 4 of the Office Action, in paragraph 4, claims 1-7 and 9 are rejected under 35 
U.S.C. 103(a) as being unpatentable over Buscemi et al. (US 5,500,013) in view of Sasajima et 
al. (JP 8-33661). On page 8 of the Office Action, in paragraph 5, claim 5 is rejected under 35 
U.S.C. 103(a) as being unpatentable over Buscemi et al (US 5,500,013) in view of Sasajima et 
al. (JP 8-33661) as applied to claim 1 above, and further in view of Stedronsky et al. (US 
6,033,654). On page 12 of the Office Action, in paragraph 6, claims 8 and 10 are rejected under 
35 U.S.C. 103(a) as being unpatentable over Buscemi et al. (US 5,500,013) in view of Sasajima 
et al. (JP 8-33661) as applied to claim 1 above and further in view of Miyamoto (US 
2004/0136977). 

Applicants respectfully submit that the present invention is not obvious over the cited art, 
and request that the Examiner reconsider and withdraw this rejection in view of the following 
remarks. 

1. Crosslinking and activity of drug 

Applicants note that the Examiner indicates that the applicant has provided no evidence 
to support the argument that the crosslinking would spoil the drug of Buscemi (lines 1 -3 of the 
first full paragraph on page 3 of the Final Office Action). 

In response, Applicants submit herewith "OUTLINE OF ENZYME ENGINEERING". 
This document suggests that the crosslinking of an enzyme (protein) would spoil the activity of 
the protein. Please see Table 4.2 of the document (an English translation is appended). Table 
4.2 shows that the possibility of deactivation of an enzyme is large in a crosslinking method. 
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Thus, a person skilled in the art would avoid crosslinking of drug (elastin) to maintain the 
activity thereof. 

2. The purpose of using (crosslinked) elastin 
Buscemi uses elastin an a bioactive material (drug). 

Sasajima* s artificial blood tube has a crosslinked elastin on the support which does not 
decompose in a living body. The crosslinked elasin is used to prevent adhesion of blood cells 
(paragraph [0001]). 

In contrast to Buscemi and Sasajima, the crosslinked elastin is used to increase tear 
strength and flexibility, which allow the tube or artificial blood vessel to endure sutures at the 
time of operation in the present invention (page 3, line 9-15 of the present application). 

In this regard, Applicants submit that both Buscemi and Sasajima are not considering tear 
strength and flexibility at the time of operation. 

Thus, Applicants submit that one would not have arrived at the present invention from 
Buscemi and Sasajima. Further, it is submitted that the other references do not make up for the 
deficiencies of Buscemi and Sasajima. 

Accordingly, reconsideration and withdrawal of the obviousness rejections is respectfully 
requested. 

Conclusion 

In view of the above, reconsideration and allowance of this application are now believed 
to be in order, and such actions are hereby solicited. If any points remain in issue which the 
Examiner feels may be best resolved through a personal or telephone interview, the Examiner is 
kindly requested to contact the undersigned at the telephone number listed below. 
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The USPTO is directed and authorized to charge all required fees, except for the Issue 
Fee and the Publication Fee, to Deposit Account No. 19-4880. Please also credit any 
overpayments to said Deposit Account. 

Respectfully submitted, 



SUGHRUE MION, PLLC 




Telephone: (202) 293-7060 Registration No. 33,725 

Facsimile: (202) 293-7860 

WASHINGTON OFFICE 

23373 

CUSTOMER NUMBER 

Date: October 13,2009 
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Biotechnology Textbook Series 8 

OUTLINE OP ENZYME ENGINEERING 

Written by Atsuo Tanaka, doctor of engineering, and Ryuichi 
Matsuno. doctor of engineering 

Published by Corona Co., Ltd. 

4. immobilization of biocatalyst 

A carrier must have high mechanical strength and be stabile 
physically, chemically and biochemically under use conditions 
Particularly when an immobilized biocatalyst is used in the food 
industry and the medical supply Industry, it must be harmless 
to humans. 

As for the chemical structure of a carrier, the carrier 
must have a functional group required for the immobilization 
of a biocatalyst or must have a structure into which a functional 
group can be introduced. Since an immobilized biocatalyst is 
used in various forms in accordance with the design of a reactor , 
it must be easily processed and formed. It is also important 
to take its economic efficiency into consideration. Up till 
now, use examples of a wide variety of carrier have been reported 
no matter whether they are organic compounds or inorganic 
compounds. Typical carriers are listed in Table 4.1. 
There are the following immobilizing methods: 

1) a carrier bonding method for immobilizing a biocatalys 
to a carrier by covalent binding, ion binding, physical 
adsorption or biochemical attraction, 

2) a crossllnking method for insolubilizing biocatalysts by 
crosslinklng them with a blofunctional or polyf unctiona 1 
reagent such as glutaraldehyde ; and 

3) an inclusion method for wrapping a biocatalyst in a 
polymer gel (lattice type) produced by polymerizing dr 
associating a low molecular weight compound or shifting 
a polymer compound from a soluble state to an insoluble 
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state, microcapsule, liposome or micelle, or blocking 

biocatalyst in a hollow fiber or an ultrafiltration 

membrane ( Fig . 4.1). 

Since the crosslinJcing method 2) is not an immobilization 
method in a strict sense , an enzyme immobilized by any method 
may be called "insoluble enzyme". 

Although these immobilizing methods have an advantage and 



a disadvantage (Table 4.2), the inclusion immobilizing methojd 
is often used in the industrial process because it has such high 
general applicability that it has such high general 
applicability that it can be used for the immobilization of aljl 
types of biocatalysts- 
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[inclusion method] 



Fig. 4.1 various blocatalyst immobilizing methods 
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as shown in Table 4 . 1 . a wide variety of substances sucp 
as natural polymers such as polysaccharides and proteins, 
synthetic polymers, inorganic substances such as glass, 
ceramics and metal oxides . and low molecular weight compounds 
such as lipid and surfactants are used as the carrier used in 
this immobilization method. The carrier used is various in 
shape such as a granular, block-like, film-like, sheet-like 
fabric-like or fibrous shape. 

Although some typical immobilization methods are 
introduced below, as for Examples, please refer to other 
documents. 
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